Capillary origami in nature by Jung, Sunghwan et al.
Capillary origami in nature
Sunghwan Jung, Pedro M. Reis, Jillian James, Christophe Clanet, John Bush
To cite this version:
Sunghwan Jung, Pedro M. Reis, Jillian James, Christophe Clanet, John Bush. Capillary
origami in nature. Physics of Fluids, American Institute of Physics, 2009, 21 (9), pp.091110.
<10.1063/1.3205918>. <hal-01025627>
HAL Id: hal-01025627
https://hal-polytechnique.archives-ouvertes.fr/hal-01025627
Submitted on 18 Jul 2014
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
Capillary origami in nature
Sunghwan Jung, Pedro M. Reis, Jillian James, Christophe Clanet, and John W. M. Bush 
 
Citation: Physics of Fluids (1994-present) 21, 091110 (2009); doi: 10.1063/1.3205918 
View online: http://dx.doi.org/10.1063/1.3205918 
View Table of Contents: http://scitation.aip.org/content/aip/journal/pof2/21/9?ver=pdfcov 
Published by the AIP Publishing 
 
Articles you may be interested in 
An extended Bretherton model for long Taylor bubbles at moderate capillary numbers 
Phys. Fluids 26, 032107 (2014); 10.1063/1.4868257 
 
Entrainment of a film on a surface from the meniscus of a liquid wedge during coating 
Phys. Fluids 21, 102001 (2009); 10.1063/1.3240396 
 
Decomposition of a two-layer thin liquid film flowing under the action of Marangoni stresses 
Phys. Fluids 18, 112101 (2006); 10.1063/1.2387866 
 
Dancing droplets onto liquid surfaces 
Phys. Fluids 18, 091106 (2006); 10.1063/1.2335905 
 
Effect of capillary and viscous forces on spreading of a liquid drop impinging on a solid surface 
Phys. Fluids 17, 093104 (2005); 10.1063/1.2038367 
 
 
 This article is copyrighted as indicated in the article. Reuse of AIP content is subject to the terms at: http://scitation.aip.org/termsconditions. Downloaded to  IP:
129.104.29.1 On: Fri, 18 Jul 2014 08:41:08
Capillary origami in nature
Sunghwan Jung,1 Pedro M. Reis,1 Jillian James,1
Christophe Clanet,2 and John W. M. Bush1
1Department of Mathematics, Massachusetts Institute
of Technology, Cambridge, Massachusetts 02139, USA
2LadHyX, Ecole Polytechnique, Palaiseau 91128, France
Received 20 July 2009; published online 11 September 2009
doi:10.1063/1.3205918
Capillary forces dominate gravity on a small scale and
may deform flexible bodies in both natural and laboratory
settings.1 Two examples are considered here: floating flowers
and spider webs.
Some flowers float on the water surface with their
weight supported and shape determined by the combined in-
fluence of elastic, capillary, and hydrostatic forces Fig. 1.
Analogous artificial flowers cut out of a flexible polymer
sheet similarly deform when submerged Fig. 2. In the ex-
treme case of complete submergence, the flower may close
completely, staying dry inside by trapping an enclosed air
bubble. When the experiment is inverted, and the artificial
flower is withdrawn from the water surface, it instead traps a
water droplet of fixed volume, and so serves as an elastocap-
illary pipette Fig. 3.
The spider capture threads that run circumferentially
around spider webs are typically coated with a viscous fluid.
Capillary instability of this film prompts its evolution into a
series of fluid droplets, inside of which the slack elastic
thread wraps into a series of coils. The result is a character-
istic windlass mechanism:2 When the prey strikes the web,
the coil unravels within the drop, and the associated viscous
damping prevents the prey from being ejected.3 Analogous
laboratory experiments mimic the instability of the spider
web Fig. 4. The elastocapillary instability of a helical elas-
tic thread immersed in silicone oil results in a wavelength
prescribed by the interfacial tension and the spring’s initial
loading.
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